MHz spectrometer, equipped with a z-axis gradient, triple resonance, cryogenic probe.
2D constant-time 15 N-1 H HSQC spectra were recorded using the sequence shown in C labeled WT, dissolved in a 10 mM sodium phosphate and pH 6.5 buffer) at 278, 288, 298, 308 and 313K to study the temperature effect on CSPs. The data were processed and analyzed using NMRPipe software. water. The starting coordinates were taken from the GB3 structure (pdb entry 2OED).
The structures of the mutants were generated by tLeap of Amber 11. 6 All residues were assumed to be in their standard ionization states at pH 7.0. field on each C α atom was calculated by using Amber ff99SB charges for all atoms and averaged over 2500 MD snapshots, using no distance cut-off, and the field generated by the particles outside the box was neglected.
Quantum mechanical calculation. Quantum mechanical calculations were performed
by using the Gaussian 09 program. 12 N-methylacetamide (NMA) was used as the model compound to study the electric field effect on the amide protein 1 H N chemical shifts.
The model was optimized at DFT/B3LYP 13 and MP2 14 with different basis sets (including Aug-cc-pvdz 15 to Aug-cc-pv6z for B3LYP, Aug-cc-pvdz and Aug-cc-pvtz for MP2) and then the chemical shifts were calculated with the GIAO 16 method in the presence or absence of an electric field of 0.001 au along the x, y or z axis, using the coordinate frame as defined in scheme 1. The shielding polarizability constant A was calculated using equation 1.
Dielectric constant fitting using CSPs. The values ∆δ = (∆δ K19E /2 + ∆δ K19A )/2 for 31 residues (excluding Q32) were used for fitting of the effective dielectric constant. The
CSPs in the high salt buffer (20 mM sodium phosphate, 50 mM sodium chloride) were linearly fitted to those measured in water ( Figure S2 ) which yielded a slope of 1.62. The ∆δ values (in the high salt buffer) were scaled up by multiplying by 1.62 and averaged with ∆δs from the water, which were then used for the dielectric constant fitting. The gas phase electric field along the vector A, at each CSP site, was calculated by using
Coulumb's law with partial charges assigned to Nζ, Ηζ1, Ηζ2, Ηζ3 and Cε atoms of S4 residue K19 (Table S3) 
